Instrumental broadening of spectral line profiles due to discrete representation of a continuous physical quantity by Dulov E. & Khripunov D.
Journal of Quantitative Spectroscopy &
Radiative Transfer 109 (2008) 1922–1930
Instrumental broadening of spectral line proﬁles due to discrete
representation of a continuous physical quantity
E.N. Dulov,1, D.M. Khripunov
Department of Physics, Kazan State University, 420008, Kremlevskaya st. 18, Kazan, Russian Federation
Received 11 October 2006; received in revised form 3 December 2007; accepted 4 December 2007
Abstract
It is the usual situation in spectroscopy that a continuous physical quantity, which plays the role of a spectral function
argument (i.e. the abscissa of a spectrum), is sampled electronically as discrete point clouds or channels. Each channel
corresponds to the midpoint of a small interval of the continuous argument. The experimentally registered value of intensity
in the channel describes the averaged spectral intensity in this interval. However, an approximation of spectra by a
continuous theoretical model function often assumes that the interval is small enough, and tabulation of the theoretical
model function may be used without appreciable disadvantages for the ﬁtting results. At this point, a new type of
approximation error appears, such as the error of midpoint approximation to a deﬁnite integral in the rectangle method of
numeric integration. This paper aims at quantitative estimation of this error in the cases of a pure Lorentz lineshape and a
generalized Voigt contour. It is shown that discrete representation of continuous spectral data leads to some non-physical
broadening in comparison with the tabulated model function. As a ﬁrst approximation it is normal broadening. We show
that even in the case of a Lorentz true lineshape we must use the tabulated Voigt function measured in channels ﬁxed Gauss
linewidth rather than a tabulated Lorentzian. Application of the results of this paper is demonstrated on Mo¨ssbauer spectra.
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1. Introduction
It is a widely known result of theoretical and experimental physics that the Lorentz function describes the
probability of energy ﬂuctuations of a closed quantum system existing in a certain state with deﬁned average
energy (lifetime broadening). Due to this fact, the Lorentz linehape arises in many different ﬁelds of applied
spectroscopy, and Lorentz curve ﬁtting is a standard procedure, included in a number of popular program
tools. All of them use discrete representation of the Lorentzian (tabulated Lorentzian) and require input data
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